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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an SiC 
semiconductor device which is high in thermal stability 
and breakdown voltage properties by a method, wherein 
an SiGeC layer of satisfactory crystallinity is used. 

SOLUTION: A heterobipolar transistor is equipped with 
an SiC sub-collector layer 207 provided on a 6H-SiC 
substrate 201, an SiC collector layer 204 provided on 
the SiC sub-collector layer 207» an SiGeC base (ayer 203 
provided to the SiC collector layer 204, an SiC emitter 
layer 202 provided to the SiGeC base layer 203. an 
insulating film 206 provided to isolate the above layers 
from each other, and electrodes 205a. 205b, and 205c. 
An SiGeC base layer 203 fomned by implanting Ge ions 
into the 6H SiC substrate 201 is satisfactory in 
crystallinity. A heterobipolar transistor which is high 
in thermal stability and breakdown voltage properties 
can be obtained, taking advantage of a heterojunction 
between the SiC emitter layer 202 and the SiGeC base 
layer 203. 
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itStZ) p ^ >f > ^ A-r 5 ( c J: 19 ff^fig ^ I ^ 

[0 0 5 8] ^LT. US (b) tr^-Tct S i C 

Ptii^3 0 3 <h S i G e C^-^^>/US3 0 2 t(Dm(r>^ 

'-co^iS^t::SH-^5^-\' y TSmm 3 0 7/!i5?fM$ix 
l^tf ::^<D'miU.X(Dm.'?-^W}mn. l O O O c ra^ /Vr- 

^"9. f*S$c7)S i cm^^^Sbm h^>v^;^^o^3fgSJ5 

[0 0 5 9] ^m^BmcOHEMTitS \ C- 

[0 0 6 0] /^:Jb\ ;*:^iSff^ffiT'fl. ^^>^A$:fflV^ 
TS i G e C^-V^-/t-^3 0 2^m^Ltzr-^ i^^f&S: 
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;Hv^7ts^H^fies?£^r j:oTs i g e c^-t^^/i^ms o 2 

^ffML-Ct>cfcV\ 6 H- S i CS^^Tt'ttT'Ti 

<. 3C-SiC. 4H-S i C<DitL(D'fi^^mmm<DS i 

cmfR^m^^xhHEMT^mfS.-r^ztr^x^^^ 

[0 0 6 1] ^tz. ^-Y VTWmmS 07^, 6H-S 
i Cm^3 0 1 i: S i G e C^-Y^^/^mS 0 2 (tfT^PMlir 

^^Ii^^Tfe-S) (113 (b) <D:^:^X^^^m^^LX\^^^£ 
V^) o ^c/cL. ^-r y rj^^S3 0 7 ^>/™ hmi^3 0 

[0 0 6 2] ^^i-y TgfI^^^iJffiL/^<T 

ti. S i G e C^-r^^/L.® 3 0 2 SiCPtli®3 0 

3 i: 6 H - S i CS^3 0 1 t<Dr^(DM:^(Dm^^i'i::^ 

^^ii^^^^ y TT^^Mmx^n-r^ FErt i^xmrni. 
[0 0 6 3] (ig 4 (Dmmnm) s i c - s i g 

e C(D^y'aiM^^mm LfcMO S F ET{CP^-r5ll4 
[0 0 6 4] [14(±. ^Ili^Jf^^iw^.^MOS F ETO 

Ktgitfi. ±t^m3(Dmmmm:f}-^m^{:^mmx^ ^ 

[0 0 6 5] [14 {c^T^-r J: 9 *llffiff^SI<^MO s F 
ETIi. Si£^S4 0 1<t. s i S«4 0 1 _bfc|3:{t^ 
tiTt S i G e Cg4 0 2 S i G e 4 0 2 ±tC|3: 
tt ^ttfcfg^^co pMcO 3 C- S i CS4 0 3 i:. Si 
G e cm 4 0 2^D^3C-S i 4 0 3 ^«:;^r^irt* 
30 tp®*^tcKti-6tLfcn+ ®(^y — ;^ • Kl^-r>®^4 0 
5i:. 3 C- S i Cg4 0 3(7)±ir|3:{t^n:rcS^®^fl:flI 

4 0 4<i:. Bmtm4 0 4<D±{zmi'fhrLfzy— 

4 0 6 i:. y— ^ • KU'Y>Ri^4 0 5t::='>^^ h-r 
^y — X- KU^ >li1^4 0 7 

[0 0 6 6] J^;:;^. IIl4t^^-rMOS FETtD^itXti 
^co^^TmP>^-r5. ^-f. S i£^4 0 i_btr^t@RgS 
fitCj: 19 S i G e C^4 0 2^^gfi$it5o 
(IS i Ha . G e *Dj:t>'C3 Ha fiScft?^/^ 
(±1 0 0 0^<h S i H^ioit/Ca Hs Tjftfi^^n 
40 ^'no. 3 seem. 0. 2 s c c m <!: — ^iC Lf::t^fig 
XG e iiSS^ 0. 85sccm;!)^60sccm^T' 
il^Wi^^^fli^-lt^Z^ClJ: "9. SiGeC^4 0 2cD 
Geffifig^8 5%7i^(bO%^-Cii^6^iC'^ft:$-tt5. ^j: 

^(Dfn^ s imf&tcmf&tit. i^-rnt.7. 5- 

5 o%-^xmm^'i:^mt't^o 

[0 0 6 7] ^\^m^. s i G e c®4 0 2 ±{:: p Mco 
3C-S i c;i4 0 3^^S$-tt^. pMK-^^>hl:: 
(iBa He 3 C - S i C ^ 4 0 3 4^ CO p S ^ ^ 

y rcoagj^^ 5 X 1 0 '^c m-^. mf¥^2 u mt-t^o 
50 [0 0 6 8] ^iw. tSSf^t/)^a.vN^^iIii-$A(^ft:ri;i^ J: 



II 

[0 0 6 9] «±cOXjgtC J: t9 , MO S F ET^ftSS-T 
[0 0 7 0] ^mMMm<DMOS F ETt'^b'tt5 3 C- 

s i cm^ 0 3<D'^^^xmmmi±. sic^srsis^g 

4 0 1 ±trii:^^g$itfc»^t^i:b-^5i:. ^1/10 
OcOffi-C^bo/c, ^fc. :^^^SSff$fi8iOMOS F ET{C^D 
v^Tfl. S i StSiciiLlg^iScfiLAcS i C/i^fflV^T^^M 

[0 0 7 1 ] -r^cC^-^. *:||iSB^(^)MOS F ETtCj: 
S i S1S4 0 1 i 3 C-S i C@4 O 3 i:c7:)Pf^^- 
S i G e Cg4 0 2 Sr^ffi^-ti:^ :i <t i: 19 . 3C-S 

(0 0 7 2]|l5f±. S i mfi5c<h C|a/5Sc<h;!i^^LV^S i 

G e c^t^i^^:£mcoG e*a^ftfe#i4^^-riiir'fe6o 

f^Iilirn^-rJ: G elifiJcA^S 5%C0<h ^tCS i G e 

6, ioT. S i G e CSc^S i SS<hcOitl^aiw:^f-t 
^G ela^^S 5.%i:-r5r ctT'. Si-SiGeCrBl 

fb^-tt-r^P(&c^'>/c^i/^3 c-s i c^^ff^fiSc^^:! <t7)5 

loo 7 3] tzfcL^ S [ G e cm(OG eWi^^S o-- 
s iG e cm^(^G em^<Dmt^w^*^s i cmt 

[0 0 7 4] /^:fo. ^Hj^Sff^ST-fi. 3C-SiC]i4 
0 3^?Si4®i:-r6MOS FET^?fML7t75>, 3C- 

5 { cm^iiC^^ yi^r ^—y^RXI^\^^i^^mf&l.X 
^<-^yf^'-^ hy>i^y^i^^mf^S.l^XhJz\^\ ^fz. 3C 
-S i cmXittj:<^ 6 H- S i C^^4 H- S i 

^m\^^xh^^\ 

[0 0 7 5] ±tfi3C-S i C^, 6H-S i 

c^Xfi4 H-s i cg(7)_b(c$ fb{::s i G e cm^Wi 

f&Lx m^i'xmi(^mmBm(Di7m{zx^) . ±mm 

[0 0 7 6] 

S i C- S i G e C--7^n^^^-#-r5-^^^f*: 
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S?S(7)^it:^?ict LT. fb^fi^Sefeitl : lc75*fifife^=t 
S i Cm\^G e ^^SA-f^Zctt^ct f9 S i G e CS 
^ffM-rS cfc Lfcc^T% ^B^ticoil^S i G e 

i^/-^" h^>v^;^^i: L-C^figT'#5 4^#(^3^S^^# 

[0 0 7 71 ^mm(Dm 2 (D^mi^mm(Dmm:^m'<^^ 
tifi\ s i cm^^si^m t Lx^'r^^m(^mm<Dmm 

^&tLX. S i m^R±{CS i G e cm^m^Lxf}^ 
10 CCOS i G e CScT^Jtt^S i Cil^rJf^/St-^ J: 9{C 

[0 0 7 8] :^^m(D^l(D^mi^mmi'<^^tli:£. S i 

cm^-^^j:^mi(D^mt^mt. it^^mmti : 1^ 

^-r5 S i CgiCG e ^mALXWif^^rifzS i G e C 

S;)-6^ce5^2t^^?g<$^i:^|g:tt7tco-C\ 2 0(^^i^ 

{^m<Dm^m:i^y'^m^^^\mi.x. m%^^{±<Dm 

20 <l:7)?T'#6o 

[0 0 7 9] *:^0^(7)|g2(^^^(*:^g(cJ:ti(^. Si 

s i cm^mn. s i cn^wmiic!: L-c^-r^^^^f* 
mm^mf&\^tz<Dx\ ^m^£s imm^m^^x. m^^m 

[[ilK(^ffl¥/.emp^] 

:t>^A'<zj:^s i G e cm(Dw^f^zT.m^^'rmmmx 
[1112] ^^m(Dm2(Dmmmmi^i^^^s i c-s i g 

im 3 ] >^%p>go^ 3 (DmmBm'i^^f^^ s i c - s i g 
e c^7^D^^^w-r-5H EMTowit^^-rl^^f^sli]-e 
^> -So 

[[114] ^mM<Dm4.<Dmmm'iCW'^^s \mm±.{zm 
-rmmmx^^o 

40 [HIS] S i G e CSc0^^^^gC(7)G e fife??ti^^-rig] 
Xh^. 

101 6 H- S i cmtR 

10 2 G e ^ 

10 3 S i G e cm 

2 0 1 6 H - S i C ffilS 

2 0 2 Si ^ 

50 2 0 3 S i G e C^— ^iSi 
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2 0 4 S I C^U^ 

2 0 5 
2 0 6 

2 0 7 Si C-tHy:^ U^^jf 

3 0 1 6 H- S i 

3 0 2 S i G e C^-V-^-/^il 

3 0 3 Si cnrnm 

3 0 4 y-^ • Ku-r >^®i^ 

3 0 5 



3 0 6 y — ;^ • Ki/-r 

3 0 7 :^^yre?i® 

4 0 1 Si S-K 

4 0 2 S i G e CM 

4 0 3 3 C- S i eg 

4 0 4 mmu% 

4 0 5 y— ;^ • Ku-r >pliglc 

4 0 6 ¥—vm.w. 

4 0 7 y — ^ • KU^V'I;^^ 
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